In the Claims : 

Cancel claim 1 without estoppel or disclaimer of the subject matter thereof, 
and amend claims 4, 7, 8, 1 1, 14, 15, and add new claim 16, as follows: 

1. (Cancelled) 

2. (Original) An object detection apparatus for detecting objects based 
on visual images captured by a self-moving unit, the object detection apparatus 
comprising: 

a sequential images output section for making a train of a first input image 
and a second input image sequential to the first input image and outputting said 
train; 

a local area image processor for calculating local flows based on said first 
input image and said second input image; 

an inertia information acquiring section for measuring self-motion of the 
unit to calculate inertia information thereof; 

a global area image processor for using said inertia information to estimate 
global flow, which is a motion field of the entire view associated to the self- 
motion, using said global flow and said first input image to create a predictive 
image of said second input image and calculating differential image data, said 
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differential image data being a difference between said predictive image and said 
second input image; 

a figure-ground segregation section for using said differential image data to 
refine said local flows, comparing the refined local flows with a predetermined 
threshold value to extract a figure candidate area, said figure candidate area being 
the area having a high probability of an object existing in the input image; and 

an object presence/absence determination section for determining 
presence/absence of objects in said figure candidate area. 

3. (Original) An object detection apparatus for detecting objects based 
on visual images captured by a self moving unit, the object detection apparatus 
comprising: 

a sequential images output section for making a train of a first input image 
and a second input image sequential to the first input image and outputting said 
train; 

a local area image processor for calculating local flows based on said first 
input image and said second input image; 

an inertia information acquiring section for measuring self-motion of the 
unit to calculate inertia information thereof; 

a global area image processor for using said inertia information to estimate 

global flow, which is a motion field of the entire view associated to the self 
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motion, using said global flow and said first input image to create a predictive 
image of said second input image and calculating differential image data, said 
differential image data being a difference between said predictive image and said 
second input image; 

a figure-ground segregation section for using said differential image data to 
refine said local flows, 

an object presence/absence determination section for determining 
presence/absence of objects in said figure candidate area, 

wherein said global area image processor uses the refined global flow and 
said first input image to re-create a predictive image of said second input image 
and calculates a refined differential image data, said refined differential image data 
being a difference between the re-created predictive image and said second input 
image; and 

wherein said figure-ground segregation section uses said refined differential 
image data to refine said local flows, compares the refined local flows with a 
predetermined threshold value to extract a figure candidate area, said figure 
candidate area being local areas having a high probability of objects existing in the 
input image. 

4. (Currently Amended) The object detection apparatus according to 

claim 3-er-3, wherein said global area image processor employs a warp estimation 
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method, said warp estimation method comprising creating said predictive image by 
warp-converting said first input image based on the shift of each pixel calculated 
from said global flow. 

5. (Original) A object detection apparatus for detecting objects based on 
visual images captured by a self moving unit, the object detection apparatus 
comprising: 

a sequential images output section for making a train of a first input image, a 
second input image and a third input image sequential to the first input image and 
outputting said train; 

a local area image processor for calculating local flows based on said first 
input image and said second input image; 

a global area image processor for constructing an eigenspace for the input 
image in advance, projecting said first input image and said second input image on 
said eigenspace to create a predictive image of said third input image, and 
calculating differential image data which is a difference between said predictive 
image and said third input image; 

a figure-ground segregation section for using said differential image data to 

refine said local flows, comparing the refined local flows with a predetermined 

threshold value to extract a figure candidate area, said figure candidate area being 

the area having a high probability of objects existing in the input image; and 
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an object presence/absence determining section for determining a 
presence/absence of objects in said figure candidate area. 

6. (Original) An object detection apparatus for detecting objects based 
on visual images captured by a self-moving unit, the object detection apparatus 
comprising: 

a sequential images output section for making a train of a first input image, a 
second input image and a third input image sequential to the first input image and 
outputting said train; 

a local area image processor for calculating local flows based on said first 
input image and said second input image; 

an inertia information acquiring section for measuring motion of the unit and 
to calculate inertia information thereof; 

a global area image processor for using said inertia information to estimate 
global flow, which is a motion field of the entire view associated to the self 
motion, constructing an eigenspace for the input images and said global flow in 
advance, projecting said first input image and said second input image on said 
eigenspace to create a predictive image of said third input image and said global 
flow, and calculating differential image data which is a difference between said 
predictive image and said third input image; 
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a figure-ground segregation section for using said differential image data 
and said local flows to refine said global flow; 

wherein said global area image processor uses the refined global flow and 
said second input image to re-create a predictive image of said third input image 
and calculates a refined differential image data, said refined differential image data 
being a difference between the re-created predictive image and said third input 
image; 

wherein said figure-ground segregation section uses said differential image 
data to refine said local flows, compares the refined local flows with a 
predetermined threshold value to extract a figure candidate area, said figure 
candidate area being local areas having a high probability of objects existing in the 
input image; and 

said object detection apparatus further comprising an object 
presence/absence determining section for determining a presence/absence of 
objects in said figure candidate area. 

7. (Currently Amended) The object detection apparatus according to 
claim 2, 3, 5 or 6, wherein said local flows are optical flows calculated by applying 
Gabor filters to each local area in the input image. 

8. (Currently Amended) The object detection apparatus according to 

claim 2, 3, 5 or 6, wherein said object presence/absence determining section 
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performs clustering method of said figure candidate area, and determines that the 
object exists in the image when some figure candidate area still remains. 

9. (Original) An object detection method for detecting objects based on 
visual images captured by a self moving unit, the object detection method 
comprising: 

making a train of a first input image and a second input image sequential to 
the first input image to output said train; 

calculating local flows based on said first input image and said second input 
image; 

measuring self-motion of the unit to calculate inertia information thereof; 

estimating global flow, which is a motion field of the entire view associated 
to the self-motion by using said inertia information; 

creating a predictive image of said second input image by using said global 
flow and said first input image; 

calculating differential image data, said differential image data being a 
difference between said predictive image and said second input image; 

refining said local flows by using said differential image data; 

comparing the refined local flows with a predetermined threshold value to 

extract a figure candidate area, said figure candidate area being the area having a 

high probability of an object existing in the input image; and 
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determining presence/absence of objects in said figure candidate area. 

10. (Original) An object detection method for detecting objects based on 
visual images captured by a self-moving unit, the object detection method 
comprising: 

making a train of a first input image and a second input image sequential to 
the first input image to output said train; 

calculating local flows based on said first input image and said second input 
image; 

measuring self-motion of the unit to calculate inertia information thereof; 

calculating global flow, which is a motion field of the entire view associated 
to the self-motion, by using said inertia information; 

creating a predictive image of said second input image by using said global 
flow and said first input image; 

calculating differential image data, said differential image data being a 
difference between said predictive image and said second input image; 

refining said global flow by using said differential image data and said local 

flows; 

re-creating a predictive image of said second input image by using the 
refined global flow and said first input image; 
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calculating a refined differential image data which is a difference between 
the re-created predictive image and said second input image; 

refining said local flows by using the refined differential image data; 

comparing the refined local flows with a predetermined threshold value to 
extract a figure candidate area, said figure candidate area being local areas having a 
high probability of objects existing in the input image; and 

determining presence/absence of objects in said figure candidate area. 

11. (Currently Amended) The object detection method according to claim 
9-ef 10, wherein said creating the predictive image further comprises warp- 
converting said first input image based on the shift of each pixel calculated from 
said global flow. 

12. (Original) An object detection method for detecting objects based on 
visual images captured by a self- moving unit, the object detection method 
comprising: 

making a train of a first input image, a second input image and a third input 
image sequential to the first input image to output said train; 

calculating local flows based on said first input image and said second input 
image; 

constructing an eigenspace for said input image in advance, 
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projecting said first input image and said second input image on said 
eigenspace to create a predictive image of said third input image; 

calculating differential image data which is a difference between said 
predictive image and said third input image; 

refining said local flows by using said differential image data; 

comparing the refined local flows with a predetermined threshold value to 
extract a figure candidate area, said figure candidate area being the area having a 
high probability of objects existing in the input image; and 

determining a presence/absence of objects in said figure candidate area. 

13 (Original) An object detection method for detecting objects based on 
visual images captured by a self moving unit, the object detection method 
comprising: 

making a train of a first input image, a second input image and a third input 
image sequential to the first input image to output said train; 

calculating local flows based on said first input image and said second input 
image; 

measuring self-motion of the unit to calculate inertia information thereof; 
calculating global flow, which is a motion field of the entire view associated 
to the self-motion, by using said inertia information; 
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constructing an eigenspace for the input images and said global flow in 
advance; 

projecting said first input image and said second input image on said 
eigenspace to create a predictive image of said third input image and said global 
flow; 

calculating differential image data which is a difference between said 
predictive image and said third input image; 

refining said global flow by using said differential image data and said local 

flows; 

re-creating a predictive image of said third input image by using the refined 
global flow and said second input image; 

calculating a refined differential image data, said refined differential image 
data being a difference between the re-created predictive image and said third input 
image; 

refining the local flows by using the differential image data; 

comparing the refined local flows with a predetermined threshold value to 
extract a figure candidate area, said figure candidate area being local areas having a 
high probability of objects existing in the input image; and 

determining a presence/absence of objects in said figure candidate area. 
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14. (Currently Amended) The object detection apparatus according to 
claim 9, 10, 12 or 13, wherein said local flows are optical flows calculated by 
applying Gabor filters to each local area in the input image. 

15. (Currently Amended) The object detection apparatus according to 
claim 9, 10, 12 or 13, wherein said determining presence/absence of the object 
further comprises performing clustering method of said figure candidate areas and 
determining that the object exists in the image when some figure candidate area 
still remains. 

16. (New) An object detection apparatus for detecting objects in input 
images captured by an image capturing device carried by a moving unit, the 
apparatus comprising: 

means for producing a set of images comprising a current image and one or 
more preceding past images; 

a local area image processor for calculating local flows from said set of 
images; 

a global area image processor for creating a predictive image of the current 
image from the movement of the image capturing device and past images, and for 
calculating differential image data, said differential image data being a difference 
between the predictive image and the current image; 

13 

2091 1/081 10/DOCS/ 17705 13.1 



a figure-ground segregation means for modifying the local flows based on 
the differential image data, and for identifying a figure candidate area by 
determining the modified local flows that have larger value than a predetermined 
threshold value, said figure candidate area being the area having a high probability 
of an object existing in the input image; and 

means for determining presence or absence of objects in said figure 
candidate area. 
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